Notch3 activation modulates cell growth behaviour and cross-talk to Wnt/TCF signalling pathway.
Notch3 is one of the four Notch receptors identified in mammal and expressed mainly in the arterial smooth muscle cells of human adult. Signalling via Notch3 is thought to be important in maintaining the phenotypic stability of the cells, but the nature of the signalling and its regulation to other signalling pathways are largely unknown. To understand further of the cellular function of Notch3 signalling, we generated cell lines stably expressing a constitutively active form of human Notch3 comprising of its soluble intracellular domain (N3IC). The N3IC expressing cells showed accelerated proliferation, decreased migration, increased cell surface N-cadherin, and growth in a colonised fashion that was reversible by N-cadherin blockade. N3IC expressing cells were also protected significantly against staurosporine-induced apoptosis and exhibited lower caspase 3/7 activity, accompanied by up-regulation of pAKT compared to control cells. We also found a complex cross-talk between Notch3 signalling and the Wnt pathway. N3IC stimulated Wnt-independent T-cell factor (TCF, the target transcription factor in the Wnt pathway) activation which was associated with increased Tyr-142 phosphorylation of beta-catenin. In contrast N3IC suppressed TCF activation in response to LiCl, which mimics the Wnt-dependent TCF activation mechanism. We conclude that Notch3 promotes cell growth and survival by activating PI3-kinase/AKT pathway; N-cadherin participates in the change of cell growth caused by Notch3 activation; and Notch3 signalling has dual-effects on the Wnt/TCF pathway suggesting a buffering role that Notch3 signalling may play in balancing these two important signalling pathways in regulating cell function.